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1.0 Introduction  

 

A. Purpose of Report and Study Objectives 

 

The purpose of this traffic impact study is to evaluate the proposed Saddle Crest 

residential development from a traffic circulation standpoint.  The proposed 

development is located on the northeast side of Santiago Canyon Road north of 

Ridgeline Road and south of Modjeska Grade Road within the County of Orange. 

 

Study objectives include: (1) documentation of Existing traffic conditions in the vicinity 

of the site; (2) documentation of Existing Plus Project traffic conditions; (3) evaluation 

of Interim (Year 2015) Without Project traffic conditions; (4) evaluation of Interim 

(Year 2015) With Project traffic conditions; (5) evaluation Buildout (Year 2035) 

Without project; (6) evaluation of Buildout (Year 2035) With Project traffic conditions; 

and (7) determination of on-site and off-site improvements and system management 

actions needed to achieve County of Orange level of service requirements. 

 

The traffic study includes an evaluation of study area intersections and roadway 

segments of Santiago Canyon Road based upon the County’s Growth Management 

TIM (Transportation Implementation Manual) modifications to the TIM analysis 

procedures for Santiago Canyon Road are proposed as part of this study. 

 

B. Site Location and Study Area 

 

Saddle Crest is located in unincorporated Orange County north of the junction of Live 

Oak Canyon Road with El Toro Road and east of Santiago Canyon Road.  The cities of 

Lake Forest, Mission Viejo and Rancho Santa Margarita are located to the south; the 

Foothill Ranch and Portola Hills Planned Communities and the Whiting Ranch 

Wilderness Park and Limestone Canyon Regional Park are located to the west; the 

Cleveland National Forest is located to the east; and, the Silverado and Modjeska 

canyon areas and the Cleveland National Forest are located to the north. 
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The project is located on the north side of Santiago Canyon Road, south of Modjeska 

Grade Road and north of Ridgecrest Road, in the County of Orange.  Exhibit A 

illustrates the site location and traffic analysis study area.  The project proposes 

one (1) full access point onto Santiago Canyon Road, as shown in Exhibit B.  The study 

area includes the following intersections: 

 

North-South Street East-West Street 

Portola Parkway 
Glenn Ranch Road 
SR-241 Toll Road Ramps 

Santiago Canyon Road 
Modjeska Grade Road 
Project Access 
Live Oak Canyon Road 

Santiago Canyon Road/ El Toro Road Glenn Ranch Road 

Marguerite Parkway El Toro Road 

Portola Parkway/Santa Margarita Parkway El Toro Road 

  

None of the study area intersections are part of the 2009 Orange County 

Congestion Management Program (CMP).  The only CMP highway in the vicinity of 

the project is El Toro Road located south of the SR-241 Toll Road.  This project will 

not contribute a significant amount of traffic to this roadway based upon CMP 

criteria.  The project generates less than the CMP threshold of 1,600 daily trips in 

close proximity to a CMP Highway System link. 

 

C. Development Project Description 

 

The 113.6 acre Saddle Crest project includes the development of 65 single family 

residential homes on lots which will have an average size of approximately 20,000 

square feet.  Vehicular access to the Saddle Crest community will be from Santiago 

Canyon Road.  The project will be served by a single entry/exit feature. 



 

 1-3 

D. History and Context 

 

On January 28, 2003, the Orange County Board of Supervisors approved the project 

as it was proposed at that time.  In addition to the 113.6-acre Saddle Crest project 

site, that project also included the 388.3-acre Saddle Crest North project site (which 

includes the Watson parcel) and the 83.6-acre Saddle Creek South project site.    

 

Since that time, 304.7 acres of the Saddle Creek North project site were transferred 

(in December 2008) to The Conservation Fund (a non-profit entity whose purpose is 

land and water conservation).  Additionally, the 83.6-acre Saddle Creek South 

project site was transferred (in April 2011) to the Orange County Transportation 

Authority for conservation purposes (under its freeway improvements mitigation 

program). 

 

At this time, only the Saddle Crest project is being proposed (no project is currently 

being proposed for the Watson parcel). 
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2.0 Methodology  

 

Based upon County of Orange policy within the TIM, the methodology used to assess the 

operation of the signalized study area intersections is Intersection Capacity Utilization (ICU).  

To calculate the ICU, the volume of traffic using the intersection is compared with the 

capacity of the intersection.  ICU is usually expressed as a ratio.  This ratio represents that 

portion of the hour required to provide sufficient capacity to accommodate all intersection 

traffic if all approaches operate at capacity. 

 

Pursuant to County of Orange Policy, all signalized intersections have been evaluated based 

upon the ICU Methodology.  Caltrans had requested that the intersection of the County 

highways with state facilities be based upon the HCM (Highway Capacity Manual) 

Methodology.  However, this was not done in this study, because it is in conflict with the 

policy of the County of Orange and the OCTA. 

 
A. ICU Methodology 

1. Intersection Capacity Utilization (ICU) methodology was used to analyze 

signalized study area intersections; 

 

2. Saturation Flow Rate: 

 

Saturation flow value of 1,700 vehicles per lane per hour for all lanes; no 

adjustments are used for protected movements with dedicated lanes (including 

both right and left turns).  A volume adjustment of 0.85 was used for right 

turn movements where there existed a right turn or “defacto” right turn lane 

adjacent to the curb lane.1 

 

3. Clearance Internal and Cycle Time: 

 

A clearance interval factor of 5% (0.05) is applied to the ICU calculations.1  The 

cycle time is 100 seconds for ICU analysis purposes.  

 

4. Level of Service Ranges1: 

 

<Table shown on following page> 

                                            
1 Source: Orange County GMP (Growth management Program) TIM (Transportation Implementation Manual) 
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LOS 
CRITICAL VOLUME TO CAPACITY 

RATIO 

A 0.00 - 0.60 

B 0.61 - 0.70 

C 0.71 - 0.80 

D 0.81 - 0.90 

E 0.91 - 1.00 

F >1.00 

 

5. Peak-Periods: 

 

Weekday peak-hour analysis periods are defined as follows: 

 

7:00 to 9:00 AM 

4:00 to 6:00 PM 

 

6. Peak-Hour: 

 

The highest one-hour period in both the AM and PM peak periods, as 

determined by four consecutive 15-minute count periods are used in the ICU 

calculations.  Both AM and PM peak hours are studied. 

 

7. Peak-Hour Data Consistency: 

 

Variations in peak-hour volumes can affect LOS calculations because they vary 

from day-to-day.  To minimize these variations, no counts are taken on 

Mondays, Fridays, holidays or weekends.  The traffic count worksheets for this 

study are included in Appendix A. 

 

8. Right Turn Movements: 

 

If the distance from the edge of the outside through lane is at least  

19 feet and parking is prohibited during the peak period, right turning vehicles 

may be assumed to utilize this as a right turn lane.1  Otherwise, all right turn 

traffic is assigned to the through lane.  If a right turn lane exists, right turn 

                                            
1 Source: Orange County GMP (Growth management Program) TIM (Transportation Implementation Manual) 
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activity is checked for conflicts with other critical movements.  It is assumed 

that right turn movements are accommodated during non-conflicting left turn 

phases (e.g., northbound right turns during westbound left turn phase), as well 

as non-conflicting through flows (e.g., northbound right turn movements and 

north/south through flows).  Right turn movements become critical when 

conflicting movements (e.g., northbound right turns, southbound left turns, 

and eastbound through flows) represent a sum of V/C ratios that are greater 

than the normal through/left turn critical movements. 
 

B. HCM Methodology (Unsignalized Intersections) 

 

Based upon County of Orange requirements, study area intersections that are stop 

sign controlled with stop control on the minor street only have been analyzed using 

the unsignalized intersection methodology of the Highway Capacity Manual  

(HCM 2000).  For these intersections, the calculation of level of service is dependent 

on the occurrence of gaps occurring in the traffic flow of the main street.  Using 

data collected describing the intersection configuration and traffic volumes at these 

locations, the level of service has been calculated.  The level of service is determined 

based on the worst individual movement or movements sharing a single lane.  The 

relationship between the level of service and delay is different than for signalized 

intersections.   

 

The level of service is defined for the unsignalized intersection methodology2 is as 

follows: 

Average Control Delay Per Vehicle (Seconds) 
LOS Unsignalized 

A 0.00 - 10.00 

B 10.01 - 15.00 

C 15.01 - 25.00 

D 25.01 - 35.00 

E 35.01 - 50.00 

F >50.01 

                                            
2 Source: HCM (Highway Capacity Manual, 2000) 
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C. Santiago Canyon Road Capacity Methodology 

  

This section addresses the traffic analysis procedures for Santiago Canyon Road 

(SCR) as contained in the County of Orange Transportation Implementation Manual 

(TIM).  The purpose of this is to provide the technical basis for updating the TIM as 

it pertains to Santiago Canyon Road.  This methodology is currently required to be 

used for traffic impact studies pursuant to the County Growth Management 

program. 

 

The TIM is intended to clarify the methodology used to determine the “Traffic Level 

of Service” for Santiago Canyon Road as related to the Growth Management (GM) 

Element of the County General Plan.  Section “I” of the TIM addresses TRAFFIC 

LEVEL OF SERVICE POLICIES, where it specifies level of service (LOS) “D” throughout 

the County with the exception of Santiago Canyon Road, for which it states: 

 

“LOS “C” shall be maintained on all uninterrupted links of three miles in 

length or more on Santiago Canyon Road until such time as uninterrupted 

segments (i.e. between major signalized intersections) are reduced to less 

than three miles.” 

 

The traffic performance measure used for highway planning and design applications 

in Orange County and virtually all other agencies within the County is the volume-

to-capacity (V/C) ratio or ICU (Intersection Capacity Utilization) methodology.  This 

methodology compares the volume to the capacity of a roadway segment or 

intersection and determines how much of this capacity is being used for both 

existing and future conditions.   

 

This methodology has also been adopted by the OCTA (Orange County 

Transportation Authority) within their CMP (Congestion Management Program) 

procedures.  The volume-to-capacity (V/C) ratio or ICU methodology is also used for 
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the CMP program.  The volume-to-capacity ratio methodology is easy to understand 

since it simply compares the ratio of existing or future traffic to a roadway’s 

capacity.   

 

This methodology is utilized by the County of Orange for its signalized intersection 

analysis procedure, utilizing the ICU (Intersection Capacity Utilization) methodology 

and also its roadway segment analysis based upon ADT (average daily traffic).  While 

it is possible that future demand could result in a V/C ratio greater than 1.0, it does 

provide useful information about future demand with respect to a roadway’s 

capacity and number of lanes required.  The volume to capacity ratio information is 

typically used for deriving LOS and is utilized by all thirty-four (34) cities within the 

County of Orange. 

 

 Roadway Capacity Derivation for Santiago Canyon Road 

The HCM two-lane roadway analysis is based strictly on the ability to pass rather 

than the actual capacity of the roadway.  For the most part, passing on Santiago 

Canyon Road is not possible; therefore, the roadway’s physical capacity is more 

indicative of its operating conditions.  The two-lane highway methodology in the 

HCM essentially addresses rural highways where the driving experience is heavily 

influenced by the ability to pass slower moving vehicles.  Accordingly, a maximum 

volume for a given LOS is determined rather than the actual capacity.  This volume is 

then related to the “Percent Time Spent Following” to establish the LOS. 

This distinction between maximum volume and capacity is of key importance in 

evaluating LOS for Santiago Canyon Road.  The ability to pass on the two (2) lane 

segments of Santiago Canyon Road is not valid, since passing is not feasible at most 

locations.  Furthermore, the HCM Methodology does not consider the design 

characteristics of two-lane highways that include right/left intersection turn lanes, 

two-way left-turn lanes, wide cross-sections, and a limited amount of slow moving 

vehicles (i.e. trucks and RVs), which exist on Santiago Canyon Road. 
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RK has made an evaluation of existing conditions, along Santiago Canyon Road, 

based upon the “Percent Time Spent Following” methodology and has compared it 

to actual operating conditions along Santiago Canyon Road.  This analysis indicates 

that the segments along Santiago Canyon Road are currently operating at LOS D 

which is not reflective of current conditions.  This evaluation is included in Section 

6.0 page 6-3.  The HCM methodology does not reflect actual operating conditions 

of Santiago Canyon Road. 

 

The County of Orange utilizes a roadway lane capacity of 1,700 vehicles per hour 

for each direction of travel per lane.  This is similar to what is stated in the 

Highway Capacity Manual (HCM), which indicates a one-way capacity value of 

1,700 vehicles per hour for uninterrupted sections of two lane highways3. 

The Volume-to-Capacity methodology has been utilized in Orange County 

by several agencies for many years, and more closely represents operating 

conditions along Santiago Canyon Road.  The derivation of the highway’s segment 

Volume-to-Capacity Ratio relationship to Level of Service (LOS) comes directly from 

the County’s Growth Management Transportation Implementation Manual.  

According to Page 32, Table IV-2B of the manual, a matrix has been established to 

relate an Arterial Highway’s Level of Service to various roadway segment service 

volumes.  The maximum volume-to-Capacity Ratio for a Two-Lane Highway at LOS C 

is 0.80, based upon Table IV-2B.  This represents the same Volume-to-Capacity Ratio 

that the County uses for other Highway capacity analysis (i.e. intersections and 

ADT volumes on roadway segments).  The maximum directional lane capacity for a 

two-lane roadway is 1,700 vehicles per hour, and a lane volume of 1,360 vehicles 

per hour, with is 0.80 times the maximum lane capacity of 1,700 vehicles per hour, 

which represents LOS C.  These lane capacity guidelines shall be used to ensure that 

the level of service “C” capacity of 1,360 vehicles per lane will not be exceeded. 

 

The County of Orange and various cities have also adopted volume to capacity ratios 

related to level of service (LOS) that are consistent throughout the County of 
                                            
3 Source: HCM (Highway Capacity Manual, 2000) 
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Orange.  Based upon the historical lane capacity, the following table has been 

developed to determine various peak hour directional and average daily trip 

capacities for Santiago Canyon Road and other similar highways. 

 

Max Maximum Peak Hour  ADT 
LOS4 V/C Ratio4 Directional Volume5 (vph) 2-lane Undivided6 2-lane w/Left-Turn Lanes6 

A 0.60 1,020 7,500 11,250 
B 0.70 1,190 8,800 13,200 
C 0.80 1,360 10,000 15,000 
D 0.90 1,530 11,300 16,950 
E 1.00 1,700 12,500 18,750 
F 1.00 + * * * 

 

These factors are very similar to other cities in Orange County that have roadways 

similar to Santiago Canyon Road.  These include Laguna Canyon Road, Ortega 

Highway, Harvard Avenue and other two lane highways.  For example, peak 

directional lane capacity for roadway segments for various cities is as follows: 

 

• City of Irvine = 1,600 vph/lane for LOS “E” for Controlled Intersection 

Spacing 1 mile or less and 2,000 vph/lane for LOS “E” when controlled 

intersections are greater than 1 mile spacing 

• Caltrans/Ortega Highway Study = 1,785 vph/lane for LOS “E” 

• County of Orange/Laguna Canyon Road (SR-133) SR-73 to El Toro Road = 

1,700 vph/lane for LOS “E”. 

 

These are all very similar in capacity to the County’s 1,700 vph per lane for  

a two-lane highway capacity as shown above.  County policy for Santiago Canyon 

Road requires a higher level of service than other roadways throughout the County.  

No change in this policy is suggested, therefore LOS “C” is retained as the level of 

service standard for Santiago Canyon Road intersections and roadway segments.  As 

part of this project, it is proposed to analyze Santiago Canyon Road similar to other 
                                            
4 Source: Orange County GMP (Growth management Program) TIM (Transportation Implementation Manual) 
5 Calculated based upon a lane capacity of 1,700 vph and the max. V/C ratios 
6 Orange County Highway Design Manual.  Two-lane with left-turn lane capacity estimated based upon an 
  increase in capacity 50%, similar to a four lane highway with a median. 
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jurisdictions throughout Orange County.  The maximum peak directional volume to 

maintain LOS “C” along Santiago Canyon Road when traffic signal spacing is more 

than three miles apart for two lane roadways (one in each direction) and four lane 

roadways (two in each direction) is as follows: 

 

• Two lane roadway = 1,360 vph 

• Four lane roadway = 2,720 vph 

 

D. Acceptable Level of Service and Significant Impact Criteria 

 

The acceptable Level of Service (LOS) for intersections within the County of Orange is D 

or better for intersections.  Therefore, any intersections operating at a LOS “E” or “F” 

will be considered deficient.  For this study, the ICU (Intersection Capacity Utilization) 

method has been used for signalized  intersections and the HCM method has been 

used for unsignalized intersections along Santiago Canyon Road.  The acceptable level 

of service for the uninterrupted segments of Santiago Canyon Road identified in 

Orange County TIM is LOS “C”.  This will be determined by the volume capacity level of 

service methodology which has been discussed in Section 2.0 of this report. 

 

A project’s significant impact to intersections is determined if the project causes an 

intersection’s level of service to degrade from LOS “D” or better to “E” or “F” or if the 

project causes a change in volume/capacity ratio (ICU) greater than 0.01, if the 

intersection is operating at LOS “E” or “F”. 

 

For Santiago Canyon Road, a significant impact is considered if the project causes the 

LOS to degrade from “C” or better to “D”, “E” or “F”.  A significant impact is also 

considered if the project causes the volume capacity ratio to increase by more than 

0.01, if the roadway segment is operating at LOS “D”, “E” or “F”. 
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3.0 Area Conditions  

 

A. Study Area 

 

The study area includes the following intersections as included in the approved scope 

of work (Appendix B): 

 

North-South Street East-West Street 

Portola Parkway Glenn Ranch Road 
SR-241 Toll Road Ramps 

Santiago Canyon Road 
Modjeska Grade Road 
Project Access 
Live Oak Canyon Road 

El Toro Road Glenn Ranch Road 

Marguerite Parkway El Toro Road 

Portola Parkway/Santa Margarita Parkway El Toro Road 

 

 

B. Existing Traffic Controls and Intersection Geometrics 

 

Exhibit C identifies the existing roadway conditions for the study area roadways.  

The number of through traffic lanes for existing roadways and the existing 

intersection controls are identified. 

 

C. Existing Traffic Volumes 

 

Existing AM and PM peak hour traffic volumes for the study area intersections are 

shown on Exhibit D-1.  These volumes are based upon manual AM and PM peak hour 

turning movement counts compiled for RK in May 2011.  The traffic count worksheets 

are included in Appendix A. 

 



 

3-2 

Existing average daily traffic (ADT) volumes on arterial highways in the study area are 

also shown on Exhibit D-1.  ADT volumes were counted by machines compiled for RK 

in May 2011.  The ADT worksheets are included in Appendix A. 

 

Existing AM and PM peak hour roadway segment volumes along Santiago Canyon 

Road are shown in Exhibit D-2.  These volumes were calculated based on the 

conservation of flow from existing peak hour turning movement volumes at the 

adjacent intersections.  These represent the peak hour segment volume directly 

adjacent to the intersections where the peak hour intersection analysis (ICU) was 

performed.  Also, this was the only location where peak hour segment volumes where 

available for the Interim (Year 2015) and Buildout Year 2035 traffic projections.  For 

consistency purposes, the same intersections were selected for Existing and Existing 

Plus Project conditions to establish roadway segment volumes. 

 

D. Existing Level of Service 

 

Existing intersection level of service calculations for intersections are shown in Table 1 

and are based upon manual AM and PM peak hour turning movement counts 

compiled for RK in May 2011.  The Santiago Canyon Road segment analysis is included 

in Section 6.0. 

  

For existing traffic conditions, all study area intersections are currently operating at 

acceptable levels of service during peak hours.  Also, all Santiago Canyon Road 

segments are operating at LOS A based upon the proposed methodology for the 

amended TIM (Transportation Implementation Manual).  Based upon the existing 

TIM methodology, some segments of Santiago Canyon Road are operating at LOS D 

which does not reflect actual operating conditions. 

 

The ICU and HCM calculation worksheets for existing conditions are provided in 

Appendix C. 
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E. OCTA Master Plan of Arterial Highways 

 

Exhibit E shows the Orange County Transportation Authorities (OCTA) Master Plan 

for Arterial Highways and Roadway Cross Sections.  Based on the Master Plan, 

Santiago Canyon Road is planned as a four lane divided primary highway.  For the 

most part, today, it is a two lane highway with left and right turn lanes at some 

intersections.
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4.0 Projected Traffic  

 

A. Project Traffic Conditions 

 

1. Trip Generation 

 

Trip generation represents the amount of traffic that is attracted and produced by a 

development.  The traffic generation for the project is based upon the specific land 

uses that have been planned for the development.  The proposed Saddle Crest 

development will consist of 65 single-family detached dwelling units, which will 

have an average size of approximately 20,000 square feet.  A site plan is shown in 

Exhibit B.  

 

Trip generation rates for the proposed development are shown in Table 2.  These 

trip rates are based upon Orange County standards and were previously used in the 

Foothill/Trabuco Specific Plan Traffic Study.  They are derived from local Orange 

County data and the Institute of Transportation Engineers (ITE) Trip Generation 

documents.  This publication provides a comprehensive evaluation of trip generation 

rates for a variety of land uses. 

 

Both daily and peak-hour trip generation for the proposed development are shown 

in Table 3.  The proposed development is projected to generate approximately 780 

gross trip-ends per day, with 58 gross vehicles per hour during the AM peak hour 

and 78 gross vehicles per hour during the PM peak hour.  All trips generated by the 

proposed development will enter/exit the project site via one (1) full access point off 

Santiago Canyon Road.    

 

The proposed Saddle Crest development will be developed in a vacant location 

which does not currently generate traffic.  No trip credit has been taken for the 

existing land use.   
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2. Trip Distribution and Assignment 

 

Trip distribution represents the directional orientation of traffic to and from the project 

site.  Trip distribution is heavily influenced by the geographical location of the site, the 

location of retail, business, and recreational opportunities, and the proximity to the 

regional freeway system.  The directional orientation of traffic was determined by 

evaluating existing and proposed land uses, and highways within the community. 

 

Trip distribution patterns for this study have been based upon near-term conditions 

and those highway facilities that are either in place or will be contemplated over the 

next few years.  The outbound and inbound trip distribution pattern for the project is 

graphically depicted on Exhibit F.  These trip distribution patterns have been  

pre-approved by the County of Orange’s staff prior to the completion of this study. 

 

The assignment of traffic from the site to the adjoining roadway system has been 

based upon the site's trip generation, trip distribution, and proposed arterial highway 

and local street systems that would be in place by the time of initial occupancy of 

the site. 

 

3. Modal Split 

 

Modal split denotes the proportion of traffic generated by a project that would use 

any of the transportation modes, namely buses, cars, bicycles, motorcycles, trains, 

carpools, etc.  The traffic reducing potential of public transit and other modes is 

significant.  However, the traffic projections in this study are "conservative" in that 

public transit and alternative transportation may be able to reduce the traffic volumes.  

Thus no modal split reduction is applied to the projections.  With the implementation 

of transit service and provision of alternative transportation services and incentives, the 

automobile traffic demand can be reduced significantly. 
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The OCTA existing and proposed bikeway facilities are available in Exhibit E-2.  OCTA 

categorizes commuter bikeways into three Classifications;  

• Class I – off-street paved bike paths 

• Class II – on-street striped and signed bicycle lanes  

• Class III – on-street shared lane bicycle routes 

There are currently northbound and southbound Class II bikeways along Santiago 

Canyon Road adjacent to the project site.  Future plans to improve the bikeways along 

Santiago Canyon Road to Class I are proposed under the OCTA Commuter Bikeways 

Strategic Plan.  The plan encourages bicycle commuting as not only a way to reduce 

vehicle congestion and exhaust emissions, but also to improve the quality of life for 

residents and help build a more sustainable environment.  

 

As aforementioned, the traffic projections in this study are "conservative" and no modal 

split reduction is applied to the projections in order to establish a worst-case analysis.  

With the implementation of transit service and provision of alternative transportation 

ideas and incentives, the automobile traffic demand can be reduced. 

 

4. Project Peak Hour Traffic Volumes 

 

Project AM and PM peak hour intersection turning movement volumes and average 

daily traffic are shown on Exhibit G. 

 

5. Existing Plus Project Peak Hour Traffic Volumes 

 

Existing Plus Project AM and PM peak hour intersection turning movement volumes 

and average daily traffic were determined by combining the existing traffic volumes 

obtained in May 2011 with the project traffic volumes.  The Existing Plus Project AM 

and PM peak hour intersection turning movement volumes and average daily traffic 

are shown on Exhibit H-1, and peak hour roadway segment volumes along Santiago 

Canyon Road are show in Exhibit H-2.   



 

 4-4 

B. Background Traffic 

 

 1.  Method of Projection 

 

RK has utilized future traffic volumes obtained from Austin Foust and Associates (AFA), 

to project future traffic conditions in both the Interim (Year 2015) and for Buildout 

(Year 2035) conditions.  AFA has developed local area models which are consistent 

with the current OCTAM 3.3 model developed for use by the OCTA (Orange County 

Transportation Authority).  The AFA traffic model has combined existing traffic 

volumes with an area wide growth rate and cumulative projects planned in the vicinity.  

The Interim (Year 2015) and Buildout (Year 2035) model account for future planned 

roadway improvements to the area wide circulation system that will impact traffic 

flow.  These models also account for future interim and buildout of land uses in the 

study area.  Everything that RK has analyzed is consistent with the AFA Modeling data. 

 

2. Traffic Forecast Methodology 

 

As stated in the AFA Saddle Crest Traffic Impact Study Traffic Forecast, the traffic 

forecast volumes for interim year and buildout without the project are based on 

various sources including previous analysis carried out for Santiago Canyon Road 

(County of Orange Transportation Implementation Manual, Draft Santiago Canyon 

Road Analysis, Austin-Foust Associates, Inc., April 2009), the current OCTAM 3.3, and 

the LFTAM, which includes the Vacant Land Opportunities Study Area development as 

well as the recently approved Lake Forest Sports Park at Glass Creek.  The East Orange 

approved development and buildout of the Foothill/Trabuco Specific Plan (including 

the project site) are also assumed in the forecasts.  The AFA traffic forecast data for 

Interim (Year 2015) and Buildout (Year 2035) without the project is included in 

Appendix D. 
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This modeling data is conservative, since several of the properties included in the 

Foothill/Trabuco Specific Plan - FTSP (i.e. Saddle Creek South, O’Neill Oaks, Ferber 

Ranch and the Hafen Estate) have been sold for open space to the OCTA 

(Orange County Transportation Authority).  A summary of those properties that have 

been eliminated is as follows: 

 

FTSP Name: DUs 
• Bridlewood 439 
• Bach 37 
• Porter 12 
• Edgar (4-S Ranch, North) 78 
• Live Oak Limited 21 
• Edgar (4-S Ranch, South) 22 
• Ferber 72 
• Lucarelli 36 

Total 717 
 

This has reduced the number of potential dwelling units in the Foothill/Trabuco 

Specific Plan area by 717 dwelling units or 26% of the approved dwelling units.  The 

OCTAM uses regional countywide demographic data projections (i.e., OCP-2006) to 

produce traffic forecasts on the local regional highway system.  The LFTAM was 

developed according to the Orange County sub-area traffic modeling guidelines that 

have been adopted by the Orange County Transportation Authority (OCTA), and the 

OCTA has certified the traffic model as being consistent with the OCTAM regional 

model.  The interim year and buildout model were calibrated by using the Year 2011 

traffic counts used for this study. 

 

Forecast data from the AFA modeling that was presented for the south end section of 

Santiago Canyon Road in the AFA Saddle Crest Traffic Impact Study Traffic Forecast 

Data Analysis is expanded here to include volume data for 2011 existing counts, short-

term (year 2015) and buildout according to OCP-2006 projections in the OCTAM 3.3 

model.  This data and the OCTAM were mainly used to arrive at the volumes on 
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Santiago Canyon Road north of Live Oak Canyon Road, and the LFTAM was used for 

the remaining areas. 

 

To determine Interim (Year 2015) and Buildout (Year 2035) traffic forecasts with the 

project, the project volumes calculated in section 4.0 were added to the forecast 

volumes.  It should be noted that this was used to be sure that the projects’ traffic was 

adequately accounted for in the traffic analysis.  Again, this is a conservative approach, 

since all of the projects’ trips would already be included in the Foothill/Trabuco Specific 

Plan land uses for the project site. 

 

C. Interim (Year 2015) Without Project Traffic Volumes 

 

In order to assess Interim (Year 2015) Without Project traffic conditions, the AFA 2015 

traffic model volumes were used for each study area intersection.  Interim (Year 2015) 

Without Project AM and PM peak hour intersection turning movement volumes and 

average daily traffic are shown on Exhibit I-1, and peak hour roadway segment 

volumes along Santiago Canyon Road are shown on Exhibit I-2. 

 

D. Interim (Year 2015) With Project Traffic Volumes 

 

Interim (Year 2015) With Project traffic conditions were assessed by adding the project 

traffic volumes to the AFA 2015 traffic model volumes for each study area intersection.  

Interim (Year 2015) With Project AM and PM peak hour intersection turning 

movement volumes and average daily traffic are shown on Exhibit J-1, and peak hour 

roadway segment volumes along Santiago Canyon Road are shown on Exhibit J-2. 
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E. Buildout (Year 2035) Without Project Traffic Volumes 

 

In order to assess Buildout (Year 2035) Without Project traffic conditions, the AFA 

buildout traffic model volumes were used for each study area intersection.  Buildout 

(Year 2035) Without Project AM and PM peak hour intersection turning movement 

volumes and average daily traffic are shown on Exhibit K-1, and peak hour roadway 

segment volumes along Santiago Canyon Road are shown on Exhibit K-2. 

 

F. Buildout (Year 2035) With Project Traffic Volumes 

 

Buildout (Year 2035) With Project traffic conditions were assessed by adding the 

project traffic volumes to the AFA buildout traffic model volumes for each study area 

intersection.  Buildout (Year 2035) With Project AM and PM peak hour intersection 

turning movement volumes and average daily traffic are shown on Exhibit L-1, and 

peak hour roadway segment volumes along Santiago Canyon Road are shown on 

Exhibit L-2. 
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5.0 Traffic Analysis  

 

A. Capacity and Level of Service Improvement Analysis 

 

1. Level of Service for Existing Conditions  

 

Intersection levels of service for the existing network, as counted in May 2011, are 

shown in Table 1.  As shown in Table 1, ICU and HCM calculations are based on the 

existing intersection geometrics. 

 

For existing traffic conditions, all study area intersections are projected to operate at 

acceptable levels of service during peak hours.  Also, Santiago Canyon Road 

Segments are operating better than LOS C based upon the recommended 

Volume/Capacity analysis procedures included in the amended TIM (Transportation 

Implementation Manual.  Based upon the existing TIM methodology, some 

segments would be operating at LOS D which does not reflect actual operating 

conditions. 

 

ICU and HCM calculation worksheets for existing traffic conditions are provided in 

Appendix C. 

 

2. Level of Service for Existing Plus Project Conditions  

 

Intersection levels of service for the existing network with the proposed project 

traffic volumes are shown in Table 4.  As shown in Table 4, ICU and HCM 

calculations are based on the existing intersection geometrics. 
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For existing plus project traffic conditions, all study area intersections are projected 

to operate at acceptable levels of service during peak hours. 

 

ICU and HCM calculation worksheets for existing plus project conditions are 

provided in Appendix E. 

 

3. Level of Service for Interim (Year 2015) Without Project  

 

Intersection levels of service for the existing network with background growth in the 

year 2015 are shown in Table 5.  As shown in Table 5, ICU and HCM calculations 

are based on the existing intersection geometrics. 

 

For Project Interim (Year 2015) Without Project traffic conditions, all study area 

intersections are projected to operate at acceptable levels of service during peak 

hours except for the following intersection: 

 

LOS 
North-South Street East-West Street 

AM PM 

Portola Pkwy. / Santa Margarita Pkwy. El Toro Road B F 

 

ICU and HCM calculation worksheets for Interim (Year 2015) Without Project 

conditions are provided in Appendix F. 
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4. Level of Service at Interim (Year 2015) With Project 

 

Intersection Levels of Service for the existing network with background growth and 

the proposed project are shown in Table 6.  As shown in Table 6, ICU and HCM 

calculations are based on the existing intersection geometrics.  

 

For Interim (Year 2015) With Project traffic conditions, all study area intersections are 

projected to operate at acceptable levels of service during peak hours except for the 

following intersection: 

 

LOS 
North-South Street East-West Street 

AM PM 

Portola Pkwy. / Santa Margarita Pkwy. El Toro Road B F 

 

ICU and HCM calculation worksheets for Interim (Year 2015) With Project conditions 

are provided in Appendix G. 

 

5. Level of Service at Buildout (Year 2035) Without Project  

 

Intersection levels of service for the existing network with background growth in the 

Buildout (Year 2035) are shown in Table 7.  As shown in Table 7, ICU and HCM 

calculations are based on the existing intersection geometrics. 

 

For Buildout (Year 2035) Without Project traffic conditions, all study area 

intersections are projected to operate at acceptable levels of service during peak 

hours except for the following intersections: 

<Table shown on following page> 
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LOS 
North-South Street East-West Street 

AM PM 

Santiago Canyon Road Live Oak Canyon Road F F 

Santiago Canyon Road / El Toro Road Glenn Ranch Road C F 

Portola Pkwy. / Santa Margarita Pkwy. El Toro Road E F 

 

ICU and HCM calculation worksheets for Buildout (Year 2035) conditions are 

provided in Appendix H. 

 

6. Level of Service at Buildout (Year 2035) With Project 

 

Intersection Levels of Service for the existing network with background growth for 

Buildout (Year 2035) and the proposed project are shown in Table 8.  As shown in 

Table 8, ICU and HCM calculations are based on the existing intersection geometrics 

and the intersection geometrics necessary to mitigate the impacts. 

 

For Buildout (Year 2035) With Project traffic conditions, all study area intersections 

are projected to operate at acceptable levels of service during peak hours except for 

the following intersections: 

 

LOS 
North-South Street East-West Street 

AM PM 

Santiago Canyon Road Live Oak Canyon Road F F 

Santiago Canyon Road / El Toro Road Glenn Ranch Road D F 

Portola Pkwy. / Santa Margarita Pkwy. El Toro Road E F 
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It should be noted that these are the same intersections that are expected to be 

deficient without the project.  The project is not required to provide any mitigation 

for the intersection of Portola Parkway / Santa Margarita Parkway at El Toro Road, 

because it does not have a significant impact to this intersection (see Section 7).  

ICU and HCM calculation worksheets for Project Buildout (Year 2035) With Project 

conditions are provided in Appendix I. 

 

7. Significant Impacts 

 

Based on the County’s criteria for significance, the project contributes to 

an existing projected significant impact for Buildout (Year 2035) 

conditions at the following intersections: 

 

North-South Street East-West Street 

Santiago Canyon Road Live Oak Canyon Road 

Santiago Canyon Road / 
El Toro Road  

Glenn Ranch Road 

 

A project’s significant impact to intersections is determined if the project causes an 

intersection’s level of service to degrade from LOS “D” or better to LOS “E” or “F” or 

if the project causes a change in volume/capacity ratio (ICU) greater than 0.01, if the 

intersection is operating at LOS “E” or “F”.  The project does not have a significant 

impact at the intersection of Portola Parkway / Santa Margarita Parkway and El Toro 

Road because it does not meet these criteria. 
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A list of appropriate improvement options to restore the level of service at the 

intersection back to acceptable levels of service is listed in Table 11. 

 

8. Traffic Signal Warrant Analysis 

 

Traffic signal warrants have been analyzed at the following study area intersection: 

 

North-South Street East-West Street Warranted 

Modjeska Grade Road NO 

Project Access NO Santiago Canyon Road 

Live Oak Canyon Road YES 

 

Traffic signal warrants have been performed at the above study area intersection for 

Existing, Interim, and Buildout Without and With Project traffic conditions.  The 

intersection of Santiago Canyon Road and Live Oak Canyon Road currently warrants 

a traffic signal based upon existing PM peak hour traffic signal warrant criteria, and 

is projected to meet warrant criteria in the AM peak hour for Interim (Year 2015) 

Without Project conditions.  All subsequent conditions will continue to meet traffic 

signal warrant criteria for this intersection.  The traffic signal warrant worksheets are 

included in Appendix J. 

 

It should be noted that for purposes of the traffic signal warrant analyses, Santiago 

Canyon Road has been classified as rural conditions due to the higher speeds on 

Santiago Canyon Road and the low population density of the area.  As stated in the 

Caltrans Warrant Criteria, a roadway is considered a rural highway, if the existing 

posted speed limit or critical speed is greater than 40 mph.  This is the case at the 

intersection of Santiago Canyon Road at Live Oak Road. 
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6.0 Santiago Canyon Road Analysis  

 

A. Santiago Canyon Road Analysis Evaluation 

 

According to GMP (Growth Management Program) TIM (Transportation Implementation 

Manual), a special traffic analysis is needed for those projects potentially impacting 

Santiago Canyon Road.  According to the existing TIM, projects that increase existing (at 

the time the project is proposed), critical movements (the higher of the two directional 

movements) by 1% or more during the AM or PM peak hour on Santiago Canyon Road are 

required to perform a level of service (LOS) analysis using the HCM (Highway Capacity 

Manual) methodology.  The analysis shall address project plus existing, project plus interim 

year projections as determined by the County, in addition to buildout analysis required by 

General Plan consistency evaluation.   

 

The methodology used to analyze Santiago Canyon Road has been presented in Section 2.0 

of this report.  Based upon the discussion of appropriate methodologies included in 

Section 2.0, the volume/capacity method more realistically represents operating conditions 

on Santiago Canyon Road than the HCM method in this study.  The TIM is being proposed 

to be modified to reflect the volume to capacity methodology for Santiago Canyon Road. 

 

The Saddle Crest project will increase peak hour directional flows on Santiago Canyon Road 

by over one (1) percent, therefore, the traffic impacts need to be evaluated.  As a result of 

this, the TIM requires the traffic impacts of the project be evaluated for this facility.  The 

TIM also addresses traffic level of service policy for both intersections and roadway 

segments along Santiago Canyon Road.  It specifies, “LOS D as acceptable throughout the 

County for intersections with the exception of roadway segments on Santiago Canyon 

Road for which it states, LOS “C” shall be maintained on all uninterrupted links of three 

miles in length or more on Santiago Canyon Road until such time as uninterrupted 

segments (i.e. between major signalized intersections) are reduced to less than three 

miles.”   
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Santiago Canyon Road in the County is an existing high speed two-lane roadway with 

limited access and no traffic signals throughout its length.  It is classified as a primary 

arterial on the MPAH (Master Plan of Arterial Highways), which would ultimately have a 

cross-section including two (2) travel lanes in each direction separated by a median.  The 

TIM currently specifies that the Highway Capacity Manual (HCM) is generally used as a 

technical reference for capacity analysis, which is the source required by the County of 

Orange TIM.   

 

The section of the HCM manual on two-lane rural highway discusses LOS, not in terms of 

capacity, but in terms of “percent time spent following” (PTSF).  The physical capability of 

the highway is not used to determine LOS.  This is a departure from other roadway level of 

service analysis procedures addressed in the HCM, which use the actual capacity of the 

roadway or intersections to determine LOS.  The two-lane highway methodology in the 

HCM essentially addresses rural highways where the driving experience is heavily influenced 

by the ability to pass slower moving vehicles.  Accordingly, a maximum volume for a given 

LOS is determined rather than the actual capacity.  This volume is then related to the 

“Percent Time Spent Following” to establish the LOS.  This distinction between maximum 

volume and capacity is key importance in the evaluating LOS for Santiago Canyon Road.  

The ability to pass on the two (2) lane segments of Santiago Road is not valid, since 

passing is not feasible at most locations. 

 

In the case of Santiago Canyon Road, two opposing flows are separated by double-stripe 

centerlines, which excludes passing throughout most its entire length.  Consequently, the 

traffic carrying ability of Santiago Canyon Road is not realistically determined by the HCM 

two-lane methodology, since passing is not possible.  Furthermore, the HCM methodology 

does not account for provisions of left/right turn lanes at intersections, two-way left turn 

lanes, wide cross-sections, and limited amount of slow moving vehicles (i.e. trucks, RVs), 

which exist on Santiago Canyon Road.  Since Santiago Canyon Road does not fit the basic 

characteristics of two-lane rural roadway for which the passing methodology is intended as 

stated in the HCM, a more realistic method practiced by several Cities in the County and 
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one that follows the County’s adopted ICU (volume capacity ratio) methodology that is 

used for other roadways is more appropriate.  As stated in Section 2.0, a more appropriate 

method of evaluating Santiago Canyon Road is based upon the volume capacity ratio of 

the facility.  The TIM methodology is proposed to be amended with respect to the Santiago 

Canyon Road analysis. 

 

An evaluation of Santiago Canyon Road based upon the HCM “percentage time spent 

following” methodology yields unsatisfactory operating conditions (worse than LOS = C) 

and LOS for existing and future conditions.  An evaluation of existing conditions using the 

HCM “percent time spent following” methodology is included in Appendix K.  It does not 

represent actual field conditions along Santiago Canyon Road.  In actuality, this is not the 

case.  RK has analyzed the field conditions by actually comparing travel time runs for 

Santiago Canyon Road between Live Oak Canyon Road and Modjeska Grade Road near the 

project site.  Although the HCM procedures indicate that this segment is operating at poor 

conditions, that has not been determined based upon actual travel time runs in the area. 

 

A summary of the travel time runs prepared by RK is shown in Appendix L.  Five (5) travel 

runs in each direction were conducted during the AM and PM peak hours at the segment 

of Santiago Canyon Road between Live Oak Canyon Road and Modjeska Grade Road.  As 

can be seen for current conditions, the average travel speeds within this segment of 

uninterrupted roadway segments is 52.4 miles per hour during the AM peak hour and 51.0 

miles per hour during the PM peak hour.  Based upon criteria included in the HCM would 

indicate that peak operating conditions are good and an excellent level of service is 

currently provided.  Little if no congestion or obstruction of flow occurs with this average 

travel speed.  As shown in Appendix K, utilizing the “percent time spent following” 

methodology included in the HCM, this would show a much poorer condition, making 

travel speeds considerably less.  As a result of actual operating conditions on 

Santiago Canyon Road, the volume capacity methodology is suggested in Section 2.0.  This 

method relates closer to the intersection capacity analysis currently adopted by the 
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County of Orange for the evaluation of signalized intersections.  This method has yielded 

more realistic results, relating better to actual reality in the field. 

 

B. Santiago Canyon Road Level of Service Analysis 

 

A level of service analysis has been performed based upon the methodology and criteria 

contained in Section 2.0 of this report.  Based upon the volume to capacity ratio in 

relationship to the actual capacity, the directional lane capacity of Santiago Canyon Road.  

This has been evaluated for the following conditions: 

 

• Existing 

• Existing Plus Project 

• Interim (Year 2015) Without Project 

• Interim (Year 2015) With Project 

• Buildout (Year 2035) With Project 

• Buildout (Year 2035) Without Project 

 

As stated, the methodology is consistent with the evaluation procedures included in 

Section 2.0.  The results of this are summarized in Table 10.  As shown in Table 10, for 

existing conditions, Santiago Canyon Road is operating at Level of Service “A” for both 

northbound and southbound conditions during both the AM and PM peak hour.  For 

existing plus project conditions, Santiago Canyon Road is operating at level of service “A” 

for both the northbound and southbound directions for both AM and PM peak hour 

conditions.   

 

For interim (Year 2015) conditions without and with the project, Santiago Canyon Road 

would operate at level of service “A” in both the northbound and southbound direction 

during both the AM and PM peak hour. 
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For County buildout conditions (year 2035), without and with the project, Santiago Canyon 

Road would operate at level of service “A” or better at both the northbound and 

southbound direction for both AM and PM conditions.   

 

Based upon this evaluation, Santiago Canyon Road would be operating within the specified 

level of service C as stipulated by the Transportation Implementation Manual, which is part 

of Growth Management Program for Orange County.  This analysis has shown that the 

proposed project would not adversely affect the level of service along Santiago Canyon 

Road and the roadway itself would be operating at acceptable levels of service based upon 

the Santiago Canyon Road evaluation methodology, which reflects actual, not theoretical, 

operating conditions which are not appropriate for Santiago Canyon Road. 
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7.0 Site Access and On-Site Circulation  

 

A. Site Access 

 

The Saddle Crest Project Site will be served by one (1) full access point onto 

Santiago Canyon Road.  As shown in the site plan on Exhibit B, a curb to curb 

distance of 50 feet is provided for this access point.  A westbound left turn lane and 

a westbound right turn lane should be provided for traffic exiting the site. 

 

A northbound right turn pocket and a southbound left turn pocket are proposed on 

Santiago Canyon Road at the project access point.  This will provide adequate access 

to the project from a traffic operations and safety standpoint. 

 

The proposed access is located 1,100 feet from the Mill’s property driveway to the 

west of the project.  This distance is sufficient to provide adequate spacing for a 

right-turn deceleration lane into that project without impacting the project’s entry.  

The location of the Saddle Crest entry/exit street is adequate from a spacing 

standpoint. 

 

B. On-Site Circulation 

 

Access to the project site will be via Santiago Canyon Road at Project Access, south 

of Modjeska Grade Road.  The entry/exit passage feature is located a minimum of 

100 feet from the curb line of Santiago Canyon Road.  This distance will more than 

exceed the Orange County Standard Plan No. 1107 (Appendix M) which requires 

100 feet minimum spacing from the entry/exit passage feature to the curb face of 

the adjacent street.  Sixty-five single family dwelling units will be served via the 

restricted project access road.   
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Sight distance at the project intersection with Santiago Canyon Road has been 

reviewed and is adequate with a minor trimming of existing landscaping which 

encroaches into the public right-of-way on the south side of Santiago Canyon Road. 

The horizontal sight distance analysis, per the County’s Plan No. 1107, is included in 

Exhibit M.  Hunsaker & Associates Irvine, Inc. has prepared a vertical sight line 

analysis at the project street and Santiago Canyon Road.  This analysis is shown in 

Exhibit N and shows that the vertical sight distance is adequate. 

 

C. Gateway Queuing Analysis 

 

The Orange County Standard Plan No. 1107 has been analyzed and compared to 

the proposed project’s site plan with regards to gated entryways.  According to 

Standard Plan No. 1107, entry gates shall be set back from the near curb line of any 

public street to provide a minimum 100 feet of storage for entering vehicles to stack 

without interfering with through traffic.  An estimated worst case total length of 

the queue would be 65 feet during peak hours. The proposed gate is 

located a minimum of 100 feet from Santiago Canyon Road.  Therefore, the 

gateway (entry/exit passage feature) location is adequate to allow for vehicles to 

queue without stacking onto Santiago Canyon Road. 
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8.0 Findings and Recommendations  

 

A. Intersection Analysis Summary 

 

A summary of the level of service analysis for each condition is included in  

Table 9. 

 

For existing and existing plus project traffic conditions, all study area intersections 

are currently operating at acceptable levels of service.  

 

The proposed development is projected to generate approximately 780 trip-ends per 

day, with 58 vehicles per hour during the AM peak hour and 78 vehicles per hour 

during the PM peak hour.  No trip credit has been taken for the existing land use. 

 

For Interim (Year 2015) Without Project traffic conditions, all study area intersections 

are projected to operate at acceptable levels of service during peak hours except for 

the following intersections: 

 

LOS 
North-South Street East-West Street 

AM PM 

Portola Pkwy. / Santa Margarita Pkwy. El Toro Road B F 

 

For Interim (Year 2015) With Project traffic conditions, all study area intersections 

are projected to operate at acceptable levels of service during peak hours except for 

the following intersections: 

 

LOS 
North-South Street East-West Street 

AM PM 

Portola Pkwy. / Santa Margarita Pkwy. El Toro Road B F 
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However, the project does not have a significant impact on this intersection, 

therefore, no project improvements are necessary. 

 

For Buildout (Year 2035) Without Project traffic conditions, all study area 

intersections are projected to operate at acceptable levels of service during peak 

hours except for the following intersections: 

 

LOS North-South Street East-West Street 
AM PM 

Santiago Canyon Road Live Oak Canyon Road F F 

Santiago Canyon Road / El Toro Road Glenn Ranch Road C F 

Portola Pkwy. / Santa Margarita Pkwy. El Toro Road E F 

 

For Buildout (Year 2035) With Project traffic conditions, all study area intersections 

are projected to operate at acceptable levels of service during peak hours except for 

the following intersections: 

 

LOS 
North-South Street East-West Street 

AM PM 

Santiago Canyon Road Live Oak Canyon Road F F 

Santiago Canyon Road / El Toro Road Glenn Ranch Road D F 

Portola Pkwy. / Santa Margarita Pkwy. El Toro Road E F 

 

Based on the County’s criteria for significance, the project contributes to an 

existing projected significant impact for Buildout (Year 2035) conditions at 

the intersections of Santiago Canyon Road at Live Oak Canyon Road and 

Santiago Canyon Road/El Toro Road at Glenn Ranch Road.  However, a list of 

feasible mitigation measures needed to restore the level of service at the intersection 

back to acceptable levels is listed in Table 11. 
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The internal circulation provided on the Site Plan is adequate to meet the 

County of Orange standards if the recommendations included in this report are 

implemented. 

 

B. Santiago Canyon Road Analysis 

 

The methodology used for analyzing level of service on Santiago Canyon Road is 

described in Section 2.0 based upon the proposed TIM amendment using the 

Volume/Capacity criteria and the results are shown in Table 10.  All study segments 

along Santiago Canyon Road are projected to operate at a LOS of A for Interim 

(Year 2015) and Buildout (Year 2035) without and with project conditions.  Based 

upon the existing TIM methodology, some segments of Santiago Canyon Road are 

operating at LOS D which does not reflect actual operating conditions. 

 

C. Proposed Mitigation Measures 

 

A summary of the roadway improvements that are necessary to meet level of service 

standards for Buildout (Year 2035) without and with Project conditions are 

summarized in Table 11. 

 

The proposed mitigation measures for Buildout (Year 2035) With Project conditions 

are graphically summarized on Exhibit M. 

 

 D. Related Plans and Programs                                                                                                 

 
The following are plans or programs which affect the study area circulation system. 

The County of Orange General Plan: The Transportation Element contains three 

components: Circulation Plan, Bikeway Plan, and Scenic Highway Plan.  Each 
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component identifies transportation goals, objectives, policies, and 

implementation programs for transportation within the unincorporated area of 

the County. 

Growth Management Element: The purpose of the Growth Management 

Element (as adopted by the board of Supervisors in October 1993) is “to 

mandate that growth and development be based upon the County’s ability to 

provide an adequate circulation system” as well as other support services and 

facilities.  The implementation Manual (Reference 6 in Chapter 1.0) describes 

the procedures to evaluate traffic impacts. 

Foothill/Trabuco Specific Plan:  The circulation Plan for the Foothill/Trabuco 

Specific Plan (F/TSP) identifies improvements that are necessary to support the 

level of development permitted by the Land Use Plan.  The Circulation 

Component outlines requirements for safety improvements, monitoring and 

road fee programs.  The F/TSP also includes a phasing component, which 

specifies that development within the F/TSP areas be consistent with the 

Growth Management Plan (GMP) Element and Traffic Level of Service Policy. 

 

 E.   Road Fee Programs 

 In accordance with the County’s General Plan and the F/TSP, the project is subject to 

three established Road Fee Programs as summarized below. 

 

<Table shown on following page> 
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 Roadway Fee Programs 

Programs Cost 

Foothill/Eastern Transportation Corridor Road Fee Program – Zone A $4,976 / SFD 

Foothill Circulation Phasing Plan (non-participating FCPP 
Landowners) – Zone 4  

$3,578 / SFD 

Santiago Canyon Road Major Thoroughfare and Bridge Fee Program 
and Safety Improvement Program 

$662 / SFD 

 

 

F. Circulation Recommendations 

 

1. On-Site 

 

I. Construct the on-site circulation system per the detailed site plan. 

 

II. Provide the following project access points on Santiago Canyon Road: 

 

a. Project Access – full access. 

 

III. Install stop signs, stop bars and stop legends at Project Access.  

 

2. Area-Wide 

 

I. Complete any remaining street half-section improvements on  

Santiago Canyon Road, directly adjacent to the project boundaries. This 

should include the following: 

i. Santiago Canyon Road (NS) at Project Access (EW): 

1. Install one (1) exclusive NB right turn pocket and one (1) 

exclusive SB left turn pocket on Santiago Canyon Road.  The turn 

pockets shown on the Tentative Tract Map include 300 feet of 

storage which is more than sufficient storage to accommodate 
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the traffic generated by the project.  Furthermore, they provide 

additional distance for vehicle deceleration for both left and 

right turning vehicles. 

2. Install one (1) WB right turn lane and one (1) WB left turn lane 

for traffic exiting the project site. 

 

II. The recommendations for Buildout (Year 2035) With Project are summarized 

on Exhibit O and Table 11.  It should be noted that these improvements are 

not needed for near-term conditions and may not be required in the future 

depending upon actual development and growth in traffic in the area.  The 

Santiago Canyon Road Major Thoroughfare and Bridge Fee Program can also 

help fund these improvements.  A detailed cost estimate for intersection 

improvements is shown in Appendix N. 

 

III. As detailed in Table 11, the project should participate in the installation of 

the following off-site improvements: 

i. Santiago Canyon Road (NS) at Live Oak Canyon Road (EW): 

1. Install traffic signal and interconnect devices.  

The project’s “fair share” cost of this improvement is $9,737. 

ii. Santiago Canyon Road/El Toro Road (NS) at Glenn Ranch Road (EW): 

1. Restripe existing roadway to provide an additional EB left turn 

lane on Glenn ranch Road. 

2. Restripe Santiago Canyon Road to provide a NB receiving lane. 

The project’s “fair share” cost of this improvement is $196. 

 

IV. Traffic signing/striping should be implemented in conjunction with detailed 

construction plans for the project site. 

 

V. At the time of building permits, the project should pay the appropriate road 

fees as noted in Section 8.0 of this report. 
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3. Fair Share Analysis 

 

Table 12 shows the fair-share analysis at each of the study area intersections.  As 

shown in Table 12, the project’s anticipated traffic contribution to the study area 

intersections ranges between 2.93% and 7.03% for the Buildout  

(Year 2035) With Project conditions. 

 

G. Intersection Sight Distance, Safety and Operational Improvements 

 

The driveways should maintain a clear line of sight for vehicles leaving the site as 

required by the County of Orange standards.  Trees, bushes and architectural décor 

should yield to the line of sight requirements. 

 

As is the case for any roadway design, the County of Orange should periodically review 

traffic operations in the vicinity of the site once the project is constructed to assure 

that the traffic operations are satisfactory. 

 

H. Conclusions 

 
Based upon this traffic study, the proposed Saddle Crest development can be 

accommodated in the County of Orange, given that the improvements listed in this report 

are implemented. 
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L T R L T R L T R L T R AM PM AM PM

• Glenn Ranch Road (EW) TS 2.0 3.0 1.0 2.0 3.0 1.0 1.0 1.5 0.5 2.0 2.0 1.0>> 0.550 0.560 A A

• SR-241 Toll Road (EW) TS 2.0 3.0 1.0>> 2.0 2.0 1.0>> 1.0 0.0 1.0>> 2.0 0.0 1.0>> 0.413 0.594 A A

• Modjeska Grade Road (EW) CSS 0.0 1.0 1.0 0.0 0.5 0.5 0.0 0.0 0.0 0.5 0.0 0.5 14.3 14.4 B B

• Project Access (EW) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

• Live Oak Canyon Road (EW) CSS 0.0 0.5 0.5 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 16.1 18.9 C C

• Glenn Ranch Road (EW) TS 1.0 1.0 0.0 0.0 1.0 1.0 1.0 0.0 1.0 0.0 0.0 0.0 0.502 0.478 A A

• El Toro Road (EW) TS 1.5 1.5 1.0> 1.0 1.5 1.5 2.0 2.0 1.0 2.0 1.5 0.5 0.330 0.427 A A

• El Toro Road (EW) TS 2.0 3.5 0.5 2.0 3.0 1.0 1.0 3.0 1.0>> 1.0 3.0 1.0 0.639 0.605 B B

1

     L = Left; T = Through; R = Right; > = Right Turn Overlap; >> = Free Right Turn; Bold = Improvement

2

3 TS = Traffic Signal

CSS = Cross Street Stop

TABLE 1

Level of 
ServiceSouthbound Eastbound Westbound

Intersection Approach Lane(s)1
Critical V/C 

Ratio or Delay 
(Sec.)2Northbound

Intersection Analysis For Existing Conditions

Intersection

are shown for intersections controlled by traffic signals. Critical delay in seconds is shown per Highway Capacity Manual (HCM 2000) methodology to analyze stop controlled intersections and
LOS is determined based on the worst individual movement or movements sharing a single lane.

Portola Parkway (NS) at

When a right turn lane is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be 

Analysis Software:  Traffix, Version 8.0.  Per the Intersection Capacity Utilization methodology, overall volume to capacity ratios and levels of service 

Portola Parkway / Santa Margarita Parkway (NS) at

Traffic 
Control3

"0"s are indicated for R/L movements, the R and/or L turns are shared with the through movement.

Santiago Canyon Road (NS) at

sufficient width for right turning vehicles to travel outside the through lanes.  Where "1" is indicated for the through movement and

Santiago Canyon Road / El Toro Road (NS) at

Marguerite Parkway / Saddleback Church (NS) at

J:\RKtables\RK9295TB.xls
JN:2218-2011-01



In Out Total In Out Total

Single-Family Detached Housing 65 DU 0.24 0.65 0.89 0.76 0.44 1.20 12.00

1  Source:  The daly trip generation is based on the single family detached rate from the County of Orange Trip Generation Rate Summary (Daily Vehicle

  Trip Generation Rates, August 1982).  The peak hour trip generation rates were taken from the Foothill/Trabuco Specific Plan Traffic Analysis

  (Austin-Foust Associates, In. July 1991).
2   DU = Dwelling Units

PM
Peak Hour

TABLE 2

Trip Generation Rates1

DailyLand Use Quantity Units2

AM

j:\rktables\RK9295TB.xls
JN:2218-2011-01



In Out Total In Out Total

Single-Family Detached Housing 65 DU 16 42 58 49 29 78 780

1   DU = Dwelling Units

PM
Peak Hour

TABLE 3

Trip Generation

DailyLand Use Quantity Units1

AM

j:\rktables\RK9295TB.xls
JN:2218-2011-01



L T R L T R L T R L T R AM PM AM PM

• Glenn Ranch Road (EW) TS 2.0 3.0 1.0 2.0 3.0 1.0 1.0 1.5 0.5 2.0 2.0 1.0>> 0.555 0.562 A A

• SR-241 Toll Road (EW) TS 2.0 3.0 1.0>> 2.0 2.0 1.0>> 1.0 0.0 1.0>> 2.0 0.0 1.0>> 0.415 0.600 A B

• Modjeska Grade Road (EW) CSS 0.0 1.0 1.0 0.0 0.5 0.5 0.0 0.0 0.0 0.5 0.0 0.5 14.6 14.7 B B

• Project Access (EW) CSS 0.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 14.0 15.6 B B

• Live Oak Canyon Road (EW) CSS 0.0 0.5 0.5 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 17.0 20.3 C C

• Glenn Ranch Road (EW) TS 1.0 1.0 0.0 0.0 1.0 1.0 1.0 0.0 1.0 0.0 0.0 0.0 0.510 0.497 A A

• El Toro Road (EW) TS 1.5 1.5 1.0> 1.0 1.5 1.5 2.0 2.0 1.0 2.0 1.5 0.5 0.332 0.431 A A

• El Toro Road (EW) TS 2.0 3.5 0.5 2.0 3.0 1.0 1.0 3.0 1.0>> 1.0 3.0 1.0 0.640 0.606 B B

1

     L = Left; T = Through; R = Right; > = Right Turn Overlap; >> = Free Right Turn; Bold = Improvement

2

3 TS = Traffic Signal

CSS = Cross Street Stop

Traffic 
Control3

"0"s are indicated for R/L movements, the R and/or L turns are shared with the through movement.

Santiago Canyon Road (NS) at

sufficient width for right turning vehicles to travel outside the through lanes.  Where "1" is indicated for the through movement and

Santiago Canyon Road / El Toro Road (NS) at

Marguerite Parkway / Saddleback Church (NS) at

are shown for intersections controlled by traffic signals. Critical delay in seconds is shown per Highway Capacity Manual (HCM 2000) methodology to analyze stop controlled intersections
and LOS is determined based on the worst individual movement or movements sharing a single lane.

Portola Parkway (NS) at

When a right turn lane is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be 

Analysis Software:  Traffix, Version 8.0.  Per the Intersection Capacity Utilization methodology, overall volume to capacity ratios and levels of service 

Portola Parkway / Santa Margarita Parkway (NS) at

TABLE 4

Level of 
ServiceSouthbound Eastbound Westbound

Intersection Approach Lane(s)1
Critical V/C 

Ratio or Delay 
(Sec.)2Northbound

Intersection Analysis For Existing Plus Project Conditions

Intersection

J:\RKtables\RK9295TB.xls
JN:2218-2011-01



L T R L T R L T R L T R AM PM AM PM

• Glenn Ranch Road (EW) TS 2.0 3.0 1.0 2.0 3.0 1.0 1.0 1.5 0.5 2.0 2.0 1.0>> 0.609 0.646 B B

• SR-241 Toll Road (EW) TS 2.0 3.0 1.0>> 2.0 2.0 1.0>> 1.0 0.0 1.0>> 2.0 0.0 1.0>> 0.474 0.595 A A

• Modjeska Grade Road (EW) CSS 0.0 1.0 1.0 0.0 0.5 0.5 0.0 0.0 0.0 0.5 0.0 0.5 15.1 14.6 C B

• Project Access (EW) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

• Live Oak Canyon Road (EW) CSS 0.0 0.5 0.5 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 26.0 28.7 D D

• Glenn Ranch Road (EW) TS 1.0 1.0 0.0 0.0 1.0 1.0 1.0 0.0 1.0 0.0 0.0 0.0 0.633 0.709 B C

• El Toro Road (EW) TS 1.5 1.5 1.0> 1.0 1.5 1.5 2.0 2.0 1.0 2.0 1.5 0.5 0.449 0.562 A A

• El Toro Road (EW) TS 2.0 3.5 0.5 2.0 3.0 1.0 1.0 3.0 1.0>> 1.0 3.0 1.0 0.691 1.039 B F

1

     L = Left; T = Through; R = Right; > = Right Turn Overlap; >> = Free Right Turn; Bold = Improvement

2

3 TS = Traffic Signal

CSS = Cross Street Stop

TABLE 5

Level of 
ServiceSouthbound Eastbound Westbound

Intersection Approach Lane(s)1
Critical V/C 

Ratio or 
Delay (Sec.)2Northbound

Intersection Analysis For Interim Year (2015) Without Project Conditions

Intersection

are shown for intersections controlled by traffic signals. Critical delay in seconds is shown per Highway Capacity Manual (HCM 2000) methodology to analyze stop controlled intersections 
and LOS is determined based on the worst individual movement or movements sharing a single lane.

Portola Parkway (NS) at

When a right turn lane is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be 

Analysis Software:  Traffix, Version 8.0.  Per the Intersection Capacity Utilization methodology, overall volume to capacity ratios and levels of service 

Portola Parkway / Santa Margarita Parkway (NS) at

Traffic 
Control3

"0"s are indicated for R/L movements, the R and/or L turns are shared with the through movement.

Santiago Canyon Road (NS) at

sufficient width for right turning vehicles to travel outside the through lanes.  Where "1" is indicated for the through movement and

Santiago Canyon Road / El Toro Road (NS) at

Marguerite Parkway / Saddleback Church (NS) at

J:\RKtables\RK9295TB.xls
JN:2218-2011-01



L T R L T R L T R L T R AM PM AM PM

• Glenn Ranch Road (EW) TS 2.0 3.0 1.0 2.0 3.0 1.0 1.0 1.5 0.5 2.0 2.0 1.0>> 0.611 0.648 B B

• SR-241 Toll Road (EW) TS 2.0 3.0 1.0>> 2.0 2.0 1.0>> 1.0 0.0 1.0>> 2.0 0.0 1.0>> 0.475 0.601 A B

• Modjeska Grade Road (EW) CSS 0.0 1.0 1.0 0.0 0.5 0.5 0.0 0.0 0.0 0.5 0.0 0.5 15.4 14.9 C B

• Project Access (EW) CSS 0.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 14.7 16.6 B C

• Live Oak Canyon Road (EW) CSS 0.0 0.5 0.5 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 28.3 31.6 D D

• Glenn Ranch Road (EW) TS 1.0 1.0 0.0 0.0 1.0 1.0 1.0 0.0 1.0 0.0 0.0 0.0 0.641 0.728 B C

• El Toro Road (EW) TS 1.5 1.5 1.0> 1.0 1.5 1.5 2.0 2.0 1.0 2.0 1.5 0.5 0.451 0.565 A A

• El Toro Road (EW)4 TS 2.0 3.5 0.5 2.0 3.0 1.0 1.0 3.0 1.0>> 1.0 3.0 1.0 0.692 1.040 B F

1

     L = Left; T = Through; R = Right; > = Right Turn Overlap; >> = Free Right Turn; Bold = Improvement

2

3 TS = Traffic Signal

CSS = Cross Street Stop

4 The project does not have a significant impact at this intersection.

Traffic 
Control3

"0"s are indicated for R/L movements, the R and/or L turns are shared with the through movement.

Santiago Canyon Road (NS) at

sufficient width for right turning vehicles to travel outside the through lanes.  Where "1" is indicated for the through movement and

Santiago Canyon Road / El Toro Road (NS) at

Marguerite Parkway / Saddleback Church (NS) at

are shown for intersections controlled by traffic signals. Critical delay in seconds is shown per Highway Capacity Manual (HCM 2000) methodology to analyze stop controlled intersections 
and LOS is determined based on the worst individual movement or movements sharing a single lane.

Portola Parkway (NS) at

When a right turn lane is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be 

Analysis Software:  Traffix, Version 8.0.  Per the Intersection Capacity Utilization methodology, overall volume to capacity ratios and levels of service 

Portola Parkway / Santa Margarita Parkway (NS) at

TABLE 6

Level of 
ServiceSouthbound Eastbound Westbound

Intersection Approach Lane(s)1
Critical V/C 

Ratio or 
Delay (Sec.)2Northbound

Intersection Analysis For Interim Year (2015) With Project Conditions

Intersection

J:\RKtables\RK9295TB.xls
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L T R L T R L T R L T R AM PM AM PM

• Glenn Ranch Road (EW) TS 2.0 3.0 1.0 2.0 3.0 1.0 1.0 1.5 0.5 2.0 2.0 1.0>> 0.672 0.725 B C

• SR-241 Toll Road (EW) TS 2.0 3.0 1.0>> 2.0 2.0 1.0>> 1.0 0.0 1.0>> 2.0 0.0 1.0>> 0.515 0.687 A B

• Modjeska Grade Road (EW) CSS 0.0 1.0 1.0 0.0 0.5 0.5 0.0 0.0 0.0 0.5 0.0 0.5 12.1 19.7 B C

• Project Access (EW) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

• Live Oak Canyon Road (EW) CSS 0.0 0.5 0.5 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 63.1 82.5 F F

TS 0.0 0.5 0.5 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.568 0.721 A C

• Glenn Ranch Road (EW) TS 1.0 1.0 0.0 0.0 1.0 1.0 1.0 0.0 1.0 0.0 0.0 0.0 0.796 1.021 C F

TS 1.0 1.0 0.0 0.0 1.0 1.0 2.0 0.0 1.0 0.0 0.0 0.0 0.796 0.859 C D

• El Toro Road (EW) TS 1.5 1.5 1.0> 1.0 1.5 1.5 2.0 2.0 1.0 2.0 1.5 0.5 0.571 0.787 A C

• El Toro Road (EW) TS 2.0 3.5 0.5 2.0 3.0 1.0 1.0 3.0 1.0>> 1.0 3.0 1.0 0.905 1.259 E F

1

     L = Left; T = Through; R = Right; > = Right Turn Overlap; >> = Free Right Turn; Bold = Improvement

2

3 TS = Traffic Signal

CSS = Cross Street Stop

4

Santiago Canyon Road / El Toro Road (NS) at

Marguerite Parkway / Saddleback Church (NS) at

- With Improvements4

- With Improvements4

Intersection

are shown for intersections controlled by traffic signals. Critical delay in seconds is shown per Highway Capacity Manual (HCM 2000) methodology to analyze stop controlled intersections 
and LOS is determined based on the worst individual movement or movements sharing a single lane.

Portola Parkway (NS) at

When a right turn lane is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be 

Analysis Software:  Traffix, Version 8.0.  Per the Intersection Capacity Utilization methodology, overall volume to capacity ratios and levels of service 

Portola Parkway / Santa Margarita Parkway (NS) at

Traffic 
Control3

"0"s are indicated for R/L movements, the R and/or L turns are shared with the through movement.

Santiago Canyon Road (NS) at

sufficient width for right turning vehicles to travel outside the through lanes.  Where "1" is indicated for the through movement and

Intersection improvements are only shown to compare with Table 8 for condition with the project and where the project would have a significant impact.

TABLE 7

Level of 
ServiceSouthbound Eastbound Westbound

Intersection Approach Lane(s)1
Critical V/C 

Ratio or 
Delay (Sec.)2Northbound

Intersection Analysis For Buildout (Year 2035) Without Project Conditions

J:\RKtables\RK9295TB.xls
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L T R L T R L T R L T R AM PM AM PM

• Glenn Ranch Road (EW) TS 2.0 3.0 1.0 2.0 3.0 1.0 1.0 1.5 0.5 2.0 2.0 1.0>> 0.674 0.727 B C

• SR-241 Toll Road (EW) TS 2.0 3.0 1.0>> 2.0 2.0 1.0>> 1.0 0.0 1.0>> 2.0 0.0 1.0>> 0.516 0.693 A B

• Modjeska Grade Road (EW) CSS 0.0 1.0 1.0 0.0 0.5 0.5 0.0 0.0 0.0 0.5 0.0 0.5 15.0 20.3 B C

• Project Access (EW) N/A 0.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 19.3 23.1 C C

• Live Oak Canyon Road (EW) CSS 0.0 0.5 0.5 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 71.2 97.2 F F

- With Improvements TS 0.0 0.5 0.5 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.584 0.740 A C

• Glenn Ranch Road (EW) TS 1.0 1.0 0.0 0.0 1.0 1.0 1.0 0.0 1.0 0.0 0.0 0.0 0.804 1.039 D F

TS 1.0 1.0 0.0 0.0 1.0 1.0 2.0 0.0 1.0 0.0 0.0 0.0 0.804 0.874 D D

• El Toro Road (EW) TS 1.5 1.5 1.0> 1.0 1.5 1.5 2.0 2.0 1.0 2.0 1.5 0.5 0.574 0.790 B C

• El Toro Road (EW)4 TS 2.0 3.5 0.5 2.0 3.0 1.0 1.0 3.0 1.0>> 1.0 3.0 1.0 0.906 1.259 E F

1

     L = Left; T = Through; R = Right; > = Right Turn Overlap; >> = Free Right Turn; Bold = Improvement

2

3 TS = Traffic Signal

CSS = Cross Street Stop

4 The project does not have a significant impact at this intersection, so no improvement is necessary.

TABLE 8

Level of 
ServiceSouthbound Eastbound Westbound

Intersection Approach Lane(s)1 Critical V/C 
Ratio or 

Delay (Sec.)2Northbound

Intersection Analysis For Buildout (Year 2035) With Project Conditions

Intersection

are shown for intersections controlled by traffic signals. Critical delay in seconds is shown per Highway Capacity Manual (HCM 2000) methodology to analyze stop controlled intersections 
and LOS is determined based on the worst individual movement or movements sharing a single lane.

Portola Parkway (NS) at

When a right turn lane is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be 

Analysis Software:  Traffix, Version 8.0.  Per the Intersection Capacity Utilization methodology, overall volume to capacity ratios and levels of service 

Portola Parkway / Santa Margarita Parkway (NS) at

- With Improvements

Traffic 
Control3

"0"s are indicated for R/L movements, the R and/or L turns are shared with the through movement.

Santiago Canyon Road (NS) at

sufficient width for right turning vehicles to travel outside the through lanes.  Where "1" is indicated for the through movement and

Santiago Canyon Road / El Toro Road (NS) at

Marguerite Parkway / Saddleback Church (NS) at

J:\RKtables\RK9295TB.xls
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AM PM AM PM AM PM AM PM AM PM AM PM

• Glenn Ranch Road (EW) 0.550 0.560 A A 0.555 0.562 A A 0.005 0.002 NO NO

• SR-241 Toll Road (EW) 0.413 0.594 A A 0.415 0.600 A B 0.002 0.006 NO NO

• Modjeska Grade Road (EW) 14.3 14.4 B B 14.6 14.7 B B N/A N/A N/A N/A

• Project Access (EW) N/A N/A N/A N/A 14.0 15.6 B B N/A N/A N/A N/A

• Live Oak Canyon Road (EW) 16.1 18.9 C C 17.0 20.3 C C N/A N/A N/A N/A

• Glenn Ranch Road (EW) 0.502 0.478 A A 0.510 0.497 A A 0.008 0.019 NO NO

• El Toro Road (EW) 0.330 0.427 A A 0.332 0.431 A A 0.002 0.004 NO NO

• El Toro Road (EW) 0.639 0.605 B B 0.640 0.606 B B 0.001 0.001 NO NO

AM PM AM PM AM PM AM PM AM PM AM PM

• Glenn Ranch Road (EW) 0.609 0.646 B B 0.611 0.648 B B 0.002 0.002 NO NO

• SR-241 Toll Road (EW) 0.474 0.595 A A 0.475 0.601 A B 0.001 0.006 NO NO

• Modjeska Grade Road (EW) 15.1 14.6 C B 15.4 14.9 C B N/A N/A N/A N/A

• Project Access (EW) N/A N/A N/A N/A 14.7 16.6 B C N/A N/A N/A N/A

• Live Oak Canyon Road (EW) 26.0 28.7 D D 28.3 31.6 D D N/A N/A N/A N/A

• Glenn Ranch Road (EW) 0.633 0.709 B C 0.641 0.728 B C 0.008 0.019 NO NO

• El Toro Road (EW) 0.449 0.562 A A 0.451 0.565 A A 0.002 0.003 NO NO

• El Toro Road (EW) 0.691 1.039 B F 0.692 1.04 B F 0.001 0.001 NO NO

AM PM AM PM AM PM AM PM AM PM AM PM

• Glenn Ranch Road (EW) 0.672 0.725 B C 0.674 0.727 B C 0.002 0.002 NO NO

• SR-241 Toll Road (EW) 0.515 0.687 A B 0.516 0.693 A B 0.001 0.006 NO NO

• Modjeska Grade Road (EW) 12.1 19.7 B C 15.0 20.3 B C N/A N/A N/A N/A

• Project Access (EW) N/A N/A N/A N/A 19.3 23.1 C C N/A N/A N/A N/A

• Live Oak Canyon Road (EW)3 63.1 82.5 F F 71.2 97.2 F F 0.016 0.019 YES YES

0.568 0.721 A C 0.584 0.740 A C 0.016 0.019 NO NO

• Glenn Ranch Road (EW) 0.796 1.021 C F 0.804 1.039 D F 0.008 0.018 NO YES

- With Improvements 0.796 0.859 C D 0.804 0.874 D D 0.008 0.015 NO NO

• El Toro Road (EW) 0.571 0.787 A C 0.574 0.790 B C 0.003 0.003 NO NO

• El Toro Road (EW) 0.905 1.259 E F 0.906 1.259 E F 0.001 0.000 NO NO

1

2 Significant Impact = Yes, if: 
● LOS increases from D to E or F
● LOS is already E or F and the change in V/C ratio (ICU) is greater than or equal to 0.010

3 For the Intersection of Santiago Canyon Road and Live Oak Canyon Road, significant impact was determined by change in V/C ratio per ICU methodology for signalized intersections.

- With Improvements

Portola Parkway / Santa Margarita Parkway (NS) at

Portola Parkway (NS) at

Santiago Canyon Road (NS) at

Santiago Canyon Road / El Toro Road (NS) at

Marguerite Parkway / Saddleback Church (NS) at

ICU Critical V/C 
Ratio1 Level of Service

ICU Critical V/C 
Ratio1

Intersection Analysis For Buildout 
With Project Conditions

ICU Critical V/C 
Ratio1

Portola Parkway / Santa Margarita Parkway (NS) at

Level of Service

ICU Critical V/C 
Ratio1

Level of Service

Level of Service
ICU Critical V/C 

Ratio1

ICU Critical V/C 
Ratio1

Intersection Analysis For Interim 
Year (2015) With Project Conditions

Change in 
Critical V/C Ratio

Significant 
Impact

Santiago Canyon Road / El Toro Road (NS) at

Marguerite Parkway / Saddleback Church (NS) at

Santiago Canyon Road (NS) at

Level of Service

Portola Parkway (NS) at

Significant 
Impact

Change in 
Critical V/C Ratio

Portola Parkway (NS) at

Santiago Canyon Road (NS) at

Santiago Canyon Road / El Toro Road (NS) at

Intersection Analysis for Buildout 
Without Project Conditions

Marguerite Parkway / Saddleback Church (NS) at

Portola Parkway / Santa Margarita Parkway (NS) at

Intersection

Level of Service

Change in 
Critical V/C Ratio

Significant 
Impact

Analysis Software:  Traffix, Version 8.0.  Per the Intersection Capacity Utilization methodology, overall volume to capacity ratios and levels of service are shown for intersections controlled 
by traffic signals. Critical delay in seconds is shown per Highway Capacity Manual (HCM 2000) methodology to analyze stop controlled intersections, and LOS is determined based on the 
worst individual movement or movements sharing a single lane.

TABLE 9

Summary Intersection Analysis2

Intersection

Intersection Analysis for     Existing 
Conditions

Intersection Analysis For Existing 
Plus Project Conditions

Intersection

Intersection Analysis For Interim 
Year (2015) Without Project 

Conditions                     
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Volume Capacity
V/C 

Ratio LOS Volume Capacity
V/C 

Ratio LOS Volume Capacity
V/C 

Ratio LOS Volume Capacity
V/C 

Ratio LOS

• Northbound 322 1700 0.19 A 378 1700 0.22 A 335 1700 0.20 A 387 1700 0.23 A

• Southbound 292 1700 0.17 A 328 1700 0.19 A 297 1700 0.17 A 343 1700 0.20 A

• Northbound 332 1700 0.20 A 414 1700 0.24 A 345 1700 0.20 A 423 1700 0.25 A

• Southbound 320 1700 0.19 A 342 1700 0.20 A 325 1700 0.19 A 357 1700 0.21 A

• Northbound 268 1700 0.16 A 438 1700 0.26 A 279 1700 0.16 A 472 1700 0.28 A

• Southbound 357 1700 0.21 A 293 1700 0.17 A 386 1700 0.23 A 313 1700 0.18 A

• Northbound 257 1700 0.15 A 501 1700 0.29 A 267 1700 0.16 A 533 1700 0.31 A

• Southbound 388 1700 0.23 A 272 1700 0.16 A 415 1700 0.24 A 291 1700 0.17 A

Volume Capacity
V/C 

Ratio LOS Volume Capacity
V/C 

Ratio LOS Volume Capacity
V/C 

Ratio LOS Volume Capacity
V/C 

Ratio LOS

• Northbound 348 1700 0.20 A 408 1700 0.24 A 361 1700 0.2 A 417 1700 0.25 A

• Southbound 315 1700 0.19 A 354 1700 0.21 A 320 1700 0.2 A 369 1700 0.22 A

• Northbound 359 1700 0.21 A 447 1700 0.26 A 372 1700 0.2 A 456 1700 0.27 A

• Southbound 345 1700 0.20 A 369 1700 0.22 A 350 1700 0.2 A 384 1700 0.23 A

• Northbound 370 1700 0.22 A 570 1700 0.34 A 381 1700 0.2 A 604 1700 0.36 A

• Southbound 490 1700 0.29 A 400 1700 0.24 A 519 1700 0.3 A 420 1700 0.25 A

• Northbound 360 1700 0.21 A 650 1700 0.38 A 370 1700 0.2176 A 682 1700 0.40 A

• Southbound 540 1700 0.32 A 390 1700 0.23 A 567 1700 0.3335 A 409 1700 0.24 A

Volume Capacity
V/C 

Ratio LOS Volume Capacity
V/C 

Ratio LOS Volume Capacity
V/C 

Ratio LOS Volume Capacity
V/C 

Ratio LOS

• Northbound 477 1700 0.28 A 559 1700 0.33 A 490 1700 0.29 A 568 1700 0.33 A

• Southbound 432 1700 0.25 A 485 1700 0.29 A 437 1700 0.26 A 500 1700 0.29 A

• Northbound 492 1700 0.29 A 612 1700 0.36 A 505 1700 0.30 A 621 1700 0.37 A

• Southbound 473 1700 0.28 A 506 1700 0.30 A 478 1700 0.28 A 521 1700 0.31 A

• Northbound 540 1700 0.32 A 840 1700 0.49 A 551 1700 0.32 A 874 1700 0.51 A

• Southbound 830 1700 0.49 A 530 1700 0.31 A 859 1700 0.51 A 550 1700 0.32 A

• Northbound 540 1700 0.32 A 940 1700 0.55 A 550 1700 0.32 A 972 1700 0.57 A

• Southbound 880 1700 0.52 A 490 1700 0.29 A 907 1700 0.53 A 509 1700 0.30 A

1 See section 2 for detailed description of roadway segment analysis

PM
Existing Plus Project Conditions

North of Live Oak Canyon Road

Santiago Canyon Road                  
(Link Segment)

Existing Conditions
AM AM PM

North of Project Access

North of Modjeska Grade Road

North of Glenn Ranch road

North of Modjeska Grade Road

North of Project Access

North of Live Oak Canyon Road

Santiago Canyon Road                  
(Link Segment)

Interim Year (2015) Without Project Conditions Interim (Year 2015) With Project Conditions
AM PM AM PM

North of Glenn Ranch road

TABLE 10

Santiago Canyon Road Segment Analysis 1

Santiago Canyon Road                  
(Link Segment)

Buildout Year Without Project Conditions Buildout Year With Project Conditions
AM PM AM PM

North of Modjeska Grade Road

North of Project Access

North of Live Oak Canyon Road

North of Glenn Ranch road
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NB: Install one (1) right turn pocket
SB: Install one (1) left turn pocket

WB: Install one (1) left turn lane and one (1) right turn lane

• Live Oak Canyon Road (EW) - - Install Traffic Signal and Interconnect

EB: Restripe to add one (1) additional left turn lane
NB: Restripe to provide one (1) additional receiving lane

1

Intersection

Santiago Canyon Road/El Toro Road (NS) at:

Project Access (EW)• - -

Project is responsible for the Interim (Year 2015) and Buildout (Year 2035) improvements, unless completed by others.

TABLE 11

Required Intersection Improvements1

Santiago Canyon Road (NS) at:

Buildout (Year 2035) With Project ConditionsInterim (Year 2015) With Project Conditions

Glenn Ranch Road (EW)• - -
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AM PM AM PM AM PM AM PM AM PM

• Glenn Ranch Rd (EW) 1,503 1,472 2,798 2,881 1,295 1,409 38 51 2.93% 3.62%

• Live Oak Cyn. Rd (EW) 752 916 1,590 1,684 838 768 40 54 4.77% 7.03%

• Glenn Ranch Rd (EW)

• Live Oak Cyn. Rd (EW)

1 Only those intersections where the project contributes a significant impact, as defined in section 2 of this report, are listed.
2 The higher amount of AM/PM peak hour project contribution is shown as "Fair Share" percentage.
3 See Appendix M for detailed breakdown of cost estimate.

3.62%

Intersection

PROJECT "FAIR SHARE" COST

7.03%

Cost Estimate for 
Improvements3

Project "Fair Share" 
Cost

$5,413

$138,475

$196

$9,737

TABLE 12

Project Fair-Share Intersection Contribution1

Project 
Traffic

Project % of 
Buildout

(Year 2035) With 
Project Conditions Existing Conditions

Buildout
(Year 2035) With 

Project Conditions Growth in Traffic

Santiago Cyn. Rd/El Toro Rd (NS) at:

Project % of 
Buildout (Year 2035) 

With Project 
Conditions2Intersection

Santiago Cyn. Rd/El Toro Rd (NS) at:
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